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XXXVI. Reafons for dijfenting from the Report of the 
Committee appointed to conftder of Mr. Wilfon's Exper- 
iments ; including Remarks on fome Experiments ex- 
hibited by Mr. Nairne. By Dr. Mufgrave, F. R. S. 



Read June 25, T DOnotfindthatDr.FRANKLiN,inany ofthe 

-*- paffages where he fpeaks of the efficacy 
of fharp-pointed conductors to prevent ele&fical explo- 
lions, has expreffed any doubt of their being univerfally 
preferable for this purpofe to thofe which have a blunt 
or fpherical termination. The fame obfervation may be 
made of the other gentlemen who are the advocates for 
his do6trine. It may therefore be aflumed, that both he 
and they mean to affert an univerfal propofition, " That 
" fharp points will, in all cafes, draw off the ele&rical 
" fluid filently within the diftance at which rounded 
" ends will explode ; or, at lead, that the former fort will 
" in no cafe receive an explofion at a greater diftance 
" than the latter ." I think it neceffary to obferve, that, 
though I diffent from this doarine, I do not mean to 
affert the contrary univerfal propofition, but only to deny 
the univerfality of that afferted by Dr. franklin, which 
Vol. LXVIII. 5G I appre* 
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I apprehend to be fometimes true, and fometimes alio 
falfe. 

But before I attempt to fpecify the particular cafes in 
which the fharp and the blunt terminations are reflec- 
tively more liable to electrical explofions,it may be of ufe 
to flie w (what many gentlemen feemnottobe thoroughly 
aware of) that fharp points having the moft perfedl 
communication with the earth, are not wholly exempt 
from receiving them. My firft authority ihall be Dr. 
franklin himfelf. " Let a perfon," fays he, p. 60. 
" flanding on the floor, prefent the point of a needle at 
" twelve or more inches from it [the prime condudtor], 
u and while the needle is fo prefented, the conductor 
" cannot be charged, the point drawing off the fire as 
" faft as it is thrown on by the eleitrical globe. Let it 
" be charged, and then prefent the point at the fame dif- 
" tance, and it will fuddeftfy be difcharged." The word 
Suddenly means, I fuppofe, that it will receive an explo- 
fion; that being the moft natural and obvious proof of 
the fuddennefs of the difcharge. The fame thing is more 
diredtly afferted by Mr. henly, in vol. lxiv. of the Phil. 
Tranf. p. 138. where he informs us, that in difcharging 
three of his large jars, to the coating of which he had 
connected a wire nicely tapered to a point, the fire flew 
to the point, and the jars were difcharged with a full and 

loud 
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loud explofion, A third, and equally decifive, proof is 
furnifhed by Mr. nairne's own experiments, though 
feemingly made with a contrary view. For when the 
double or interrupted conductor was ufed, and the fecond 
conductor fixed down by fcrews at about three inches 
diftance from the firft, the point prefented to the con- 
trary end of the fecond conductor was found to receive 
a ftrong and loud explofion, with a white light at the dif- 
tance of at leaft three inches. 

If we compare this experiment with another, very 
common one, exhibited at the fame time by Mr. nairne, 
the comparifon will, perhaps, lead us to the difcovery of 
a principle upon which electrical explofions very fre- 
quently depend. Though the point, in the circumftances 
above defcribed, received fo ftrong an explofion, yet 
when it was prefented direCtly to the prime conductor, it 
received no explofion whatever at any diftance, unlefs a 
fucceffion of weak fparks, at the diftance of about a 
quarter of an inch, can be called fo. To what muft this 
difference be attributed? Plainly to the different quantity 
of eleCtric fluid accumulated on the prime conductor in 
the one and the other cafe. Where the point is prefented 
to the prime conductor, from the time the machine be- 
gins to work, the property which is attributed to theffi^ 
and which, in fome cafes, they really poffefs, of ftealing 
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away the electricity filently; this property, I fay, ope- 
rating from the very beginning, prevents the eleCtric 
fluid from being accumulated in the prime conductor, 
and of courfe the quantity of it will always be fmall. But 
when a double or interrupted conductor is ufed, the fe- 
cond conductor receives no electricity till the prime con- 
ductor is pretty highly charged, and, if put at the greateft 
ftriking diftance, not till it is fully charged, and confe- 
quently the fharp point prefented to the oppofite end can 
carry away none of it till that time ; when the whole quan- 
tity is thrown off at once. It ihould feem then, that the ex- 
plofion in one cafe, and the non-explofion in the other, de- 
pended wholly upon the different quantities to be thrown 
ofF: whence it will follow, that though a fmall quantity 
of eledtricity will pafs off filently upon a point, yet that 
this power is very limited ; for that if a fome what greater 
quantity be applied fuddenly to a fharp point, it will not 
pafs off filently, but create an explofion in proportion to 
its denfity. 

The faCts above related are a fufficient anfwer to that 
other experiment of Mr. najrne's, in which he exhi- 
bited a fharp point, that when perfectly communicating 
with the earth drew off the electricity filently from the 
prime conductor; but received explofions freely, when 
the communication was broken by interpofing little 
ifthmufes of fealing wax. This experiment, it is true, 
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demonftrates that a broken communication will occafion 
the fharp point to receive an explofion ; and fo far it muft 
be owned to be conclufive. But if it was intended to fug- 
geft, that whenever fharp points do receive an explofion, 
it is owing to this circumftance,- and, confequently, that 
Mr. Wilson's experiments at the Pantheon were unfairly 
made ; in this view it has no weight, becaufe we have 
already feen that an interrupted communication is not 
the only circumftance that will produce an explofion, for 
that increafing the quantity of electricity will have the 
fame effect. 

I cannot omit the opportunity here offered me, of re- 
marking the unfairnefs of the infinuations that have 
been thrown out to the prejudice of Mr. wilson. Had 
there been any juggle in making his experiments, it 
would certainly have been detected by the committee 
appointed to examine them. And in cafe of fuch a de- 
tection, it was the duty of the committee to lay open the 
impofture both to the Society and the Public. Inftead of 
which, inftead of difputing or even doubting the fair- 
nefs of them, they have in a manner admitted it, by only 
faying in their report, that they appear to be inconclu- 
five. This, I fay, is admitting the fadts to be fairly 
flated : unlefs we could fuppofe their regard for Mr. wil- 
son, and tendernefs for his reputation, had induced 
4 them, 
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them, after detecting the fallacy of his experiments, to 
pafs it over in filence ; of which improper partiality I do 
not know that they are fo much as fufpecSted* What 
therefore the committee, after a' ftrid fcrutiny of the 
matter, did not think themfelves warranted to fay, I take 
for granted they would not infinuate; and that therefore 
inch iniinuations can only arife from the levity of more 
obfcure perfons, puzzled perhaps by the feeming con- 
tradiction between Mr. Wilson's experiments and thofe 
of Mr. nairne, and too impatient to inveftigate the real 
caufes of that difference. 

I am perfuaded, however, that the known property of 
fharp points to carry off electricity filently, when the 
quantity is fmall, together with that other principle, 
which I apprehend I have here eftablifhed, that they 
ceafe to do fo when the quantity is large ; that thefe two 
(taken together) will clear up the whole difficulty, and 
account for Mr. nairme's experiments, without any im- 
peachment to thofe of Mr* wilson. I have already had 
occaiion, in the courfe of this argument, to confider two 
of thofe experiments, of which therefore I fhall fay no 
more; but proceed, without further digreffion, to exa- 
mine thofe that remain. 

The firft I fhall mention is that, in which the prime 
conductor, being previoufly charged with electricity, a 

fliarp 
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iharp point is prefented to it within the attracting, and 
without the exploding diftance, and then brought flowly 
on towards it. In this cafe no explofion follows ; neither 
is there any reafon to expedl it fhould, becaufe the quan- 
tity of electricity is gradually diminiflied by the approach 
of the point, fo that when it comes within the ftriking 
diftance there is not enough left to make an explofion. 

It is equally eafy to explain what happens when a 
tranfverfe arm is hung fo as to ofcillate freely upon the 
prime condu&or, and two equal cylinders of tin-foil are 
fufpentled, one at each end of this arm in perfect cqiii- 
librio with each other. The apparatus being in this ftate, 
if the machine be worked, the two cylinders will remain 
ftationary, neither of them afcending or defcending. They 
will alfo remain ftationary, if a point be prefented to one, 
and a rounded end to the other. In the firft cafe they are 
electrified, but remain motionlefs, becaufe there is no con- 
ducting body within the fphere of their a&ion. In the 
fecond, the refult is the fame ; becaufe, making in fadt 
part of the prime conductor, the point prefented to one 
of them prevents any accumulation of electricity. When 
the point is withdrawn, and the rounded end -fuffered to 
remain, an accumulation takes place, becaufe there is 
nothing now to fteal it away ; and the confequence is, 
that the cylinder defcends towards the rounded end, and 

explodes 
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explodes as foon as that accumulation arrives at a certain 
period. 

Thirdly, when an intermediate conductor is ufed, ter- 
minated at each end with a ball, and the middle of it 
refting in equilibrio upon a pivot, on which it has a free 
ofcillation upwards and downwards; if in this ftate a 
point is placed under the end mod diftant from the prime 
conductor, the machine being then worked, the other 
end will approach fo near the prime conductor, as that 
the ftream of ele£tricity will flow freely into it, as fall as 
it is produced by the adtion of the wheel. In this cafe 
there will be no explofion; and the reafon is obvious, 
becaufe the fecond condu6tor, when it approaches fo 
near the firft as to form an uninterrupted channel for 
the eledtric ftream, becomes virtually a part of the firft. 
Hence the point operates upon both together, juft as it 
does when prefented diredfcly to the prime conductor, 
that is, it fteals away the ele£tricity by little and little, 
leaving not enough to give an explofion. When inftead 
•of the point a polifhed ball is placed under the fame end 
as before, this being lefs difpofed to receive the ele&ric 
fluid, conveys away none of it; fo that accumulating to 
a certain degree upon th£ prime conductor, it explodes 
upon the contiguous end of the fecond, which, having a 
free ofcillation, flies up with the ftroke, and carries the 

oppofite 
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oppofite end towards the ball, where, being faturated, it 
gives a fnap; the recoil of which fnap throws that end 
up, and the contrary end back towards the condu<Stor, and 
fo on alternately, as long as the machine continues 
working. 

The event, however, is widely different when the fe~ 
cottd conductor, inftead of having a free ofcillation, is 
fcreWed down in one place, and at fuch a diftance from 
the prime conductor, as not to receive the eledtric fluid 
till confiderably accumulated. For then the lharp point, 
previoufty oppofed to its other end, difcharg* it, as was 
before pbferved, not in a continued ftream and filently, 
but at intervals, and with a ftrong explofion. 

Thelaft of Mr. n'aiRne's experiments, and the only 
one yet unconfidered, is that of the lharp point, which, 
being fixed to a kind of inverted pendulum, ofcillated 
with great- velocity udder the prime condu&or, without 
receivingany fexplofion. Now from this experiment 1 
do not comprehend how any general conclufion can pof- 
iibly be drawn. It has been already Giewn, from the ac- 
knowledgement of Dr. franklin, and the experiments 
of Mr. hen ly and Mr. nairne, that eledricity, accumu- 
lated to a certain degree, will explode upon a point. If, 
therefore, in any particular inftanee it does not explode, 
what can we infer from it, but that the accumulation in 

Vol. LXVIII. 5 H every 
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every fucti inftance was not fufficiently great; which 
may happen either from the fmallnefs of the apparatus, 
or from want of care in making the experiment. 

And now if we look back upon Mr. nairne's experi- 
ments (which, by the by, have not all of them the merit 
of novelty) we fhall find them to be nothing more than 
different exemplifications of this well-known principle, 
that fharp points giving lefs refiftance to the ingrefs of 
the ele&ric fluid will draw it off at a greater diftance 
than blunt or fpherical terminations, and where the 
quantity is fmall will draw it off filentiy. This, I fay, is 
the whole amount of his experiments; the only one of 
them in which the eleitrfc fluid had time to accumulate, 
being attended with a different event from the reft, and 
producing, as might reafonably be expe<5ted, a ftrong 
explofion. 

It is not, however, this Angle property of fharp- 
pointed conductors, which muft decide the queftion. We 
have already feen, that there are two properties infepara- 
ble from them, both of which muft be taken into the ac- 
count, before we can determine the propriety of affixing 
them to buildings, particularly powder magazines, as 
prefervatives from lightning : firft, their greater propen- 
fity to admit the eledtric fluid, in confequence of which 
they a6t upon electrified bodies at a greater diftance than 

rounded 
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rounded ends will ; and, fecondly, their incapacity to 
draw away more than a certain quantity of ele&ricity 
without an explofiom 

The firft quality enables them, when ele<5tricity is ac- 
cumulated gradually, or when they are brought gra- 
dually towards the ele&rified body, to fteal away the 
fluid by little and little, till there is not enough left to 
give an explolion. And hence, in common experiments, 
the point, placed at a greater diftance than the ball, will 
prevent the ele<5tricity from exploding, as it otherwife 
would do, upon the latter. But if we combine this qua- 
lity with the fecond, the fuperior propenfity to admit, 
with the incapacity in certain circumftances of difcharg- 
ing filently, it will be evident, a priori^ that the pheno- 
mena muft in fuch cafes be reverfed, juft as they appear 
to be in Mr, Wilson's experiments; that the point muft 
ftrike at a greater diftance, and the rounded end at a 
leffer. 

What puts this matter beyond a doubt is, that when 
the double or interrupted conductor is ufed, the experi- 
ment may be fo managed, as that the ball fliall receive 
an explofion at a greater diftance than the point, or the 
point at a greater diftance than the ball, at the pleafure 
of the operator. If care be taken, at the beginning of 
the experiment, to fet the fecond condu&or at the greateft 

jHa diftance 
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diftance from the firft, compatible with its giving a full 
and fmart exploiion, the point in that cafe will receive 
the exploiion at a much greater diftance than the ball. I 
was myfelf once prefent at an experiment, when the dif- 
ference was as 6 to i, that is, the ball would receive no 
exploiion at a greater diftance than|ths of an inch, when 
the point received it at fix times that diftance. On the con- 
trary, if the fecond conductor be put coniiderably within 
the diftance above defcribed, the ball will receive an ex- 
ploiion much farther off than the point. Upon repeat- 
ing both thefe experiments lately with a fmall machine,. 
I found the refult to be as follows. When the diftance 
between the firft and fecond conductor was i|th of an 
inch, the point was ftruck at 2-~th of an inch ; but a ball 
of i|ths of an inch in diameter would not take the ftroke 
at more than one inch. But when the diftance between 
the conductors was only {ths of an inch, the point could 
not be ftruck at more than {ths, whereas a ball of the 
fame diameter as before was ftruck at 7 inches and |, and 
a lefler ball T 3 ^ths of an inch in diameter at 6 inches and 
■^ths. I have been told alfo, bui have not yet had time 
to verify it, that a medium diftance may be found, at 
which if the fecond conductor be fet, the point and ball 
prefented to the other end will, be exactly upon a par 
with refped to the exploding diftance. 

Thefe 
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Thefe phenomena, to perfons who have not carefully 
considered them, muft appear fo extraordinary, that un- 
lefs the caufe of the diversity is explained, they will per- 
haps be led to fufpeft fome unfairnefs in making the ex- 
periment* The truth, however, is this ; that when the 
two conductors are fet at the greater of the two distances, 
the abfolute quantity of ele<5bricity collected before the 
explofion is exactly the fame in each experiment; and 
therefore the diftances of the ball and point from the 
fecond conductor being equal, and the greateft at which 
either of them will be {truck, the explofion will go to 
the point, as being more fiifceptible, and giving lefs re- 
fiftance than the ball. But in the fecond fuppofed cafe, 
when the fecond conductor is fet considerably within the 
former diftance, the quantity of electricity which ex- 
plodes upon the point and the ball is not the fame; the 
point in this cafe exerting its known property of ftealing 
away tfte ele<5tricity filently, which the. ball from its 
greater refiftance is incapable of doing. The confe- 
quence is, that the quantity accumulated to give an ex- 
plofion upon the ball is greater than that which ex- 
plodes upon the point, and being greater will very natu- 
rally explode to a greater diftance. 

I might fafely have refted the matter upon this 

ground; but another proof, equally decifive, having fince 
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occurred, it is but doing juftice to my argument toinfert 
it here. In the experiments made with a view to fettle 
this difpute, ajid publilhed by Mr. henly about four 
years ago, there is one, the fifth of that fet, which it is 
difficult to reconcile with the dodtrine here laid down, 
that electricity ftrongly accumulated, and moving with 
great velocity, will explode upon a fliarp point rather 
than a ball. 

He defcribes it thus : " Having infulated the jar, and 
u connected by chains with the external coating, on one 
" fide a knob, and on the other fide a fliarp-pointed wire, 
" both being infulated and Handing five inches from 
" each other, I placed a large copper ball, eight inches 
" in diameter (infulated alfo) fo as to ftand exa6ily at 
" half an inch diftance both from the knob and the 
" point. The jar being fully charged, I delivered it tipon 
" the copper ball by my difcharging rod, whence it 
" leaped to the knob, which was three quarters of an 
" inch in diameter, and the jar was difcharged by a loud 
" and full explofion, and the chain was very luminous ." 
Phil. Tranf. vol. lxiv. p. 136. 

It mutt be obvious to any careful ele<Slrician, and Mr. 

wilson had in his anfwer obferved, that an experiment 

thus loofely and unphilofophically made, was not grfeatly 

to be relied upon ; becaufe two chains being made life of, 
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one to connect the ball, and another to connect the fharp 
point with the coating of the phial, a different number 
of links, or different degree of tightnefs in the two 
chains, would produce a difference in the refult : for it 
bing a known property of ele&ricity to pafs moft readily 
where it has the feweft and the fmalleft intervals to leap 
over, the explofion would naturally pafs that way, where 
the links were drawn tighteft ; or if both chains were left 
loofe, as from the plate they appear to have been, then 
where they were feweft in number, inftead of being de- 
termined by the circumftances of bluntnefs and fharp- 
nefs. 

It was however poffible, that Mr. henly might be 
right in attributing it to the fharpnefs of the point ; and 
therefore, in order to fettle this doubt, I defired that the 
experiment might be tried over again in fomewhat dif- 
ferent circumftances. Mr. cavallo accordingly tried it 
in the following manner. Upon an infulated ftand he 
placed a ball, about ~ths of an inch in diameter, and a 
fharp point, diredtly oppofite to the place where a Ley- 
den phial, when charged, was to be fet down, Both of 
thefe, the ball and point, were connected to his difcharg- 
ing rod by copper wire. He then took the phial, which 
held about a quart, and having charged it, fet it down 
before the ball and point, took his difcharging rod, and 

completed 
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completed the circuit. After the explofion the diftances 
were meafured. In the experiments which I faw the 
phenomena were as follows : in the- firft, the diftance of 
the ball was »| of an inch, that of the point ||; in 
the fecond, diftance of the ball — 9 of the point |i; in 
the third, diftance of the ball 14, of the point |4; in the 
fourth, diftance of the ball ™, of the point ||. In all 
thefe experiments the point, though confiderably farther 
off from the coating of the phial, was ftruck in pre- 
ference to the ball. In a fifth experiment, when the 
point flood at double the diftance, the ball was ftruck, 
and not the point. 

The refult of thefe experiments being fo widely dif- 
ferent ftom'the refult of that made by Mr. henly, is a 
clear proof that he formed his conclufions too haftily, 
having attributed to fharpnefs and bluntnefs a pheno- 
menon caufed by the unequal refiftances of the chains. 
As this experiment may be made with almoft any ma- 
chine, thofe who do not chufe to repeat it will have no 
right to plead the want of a fufficient apparatus, and 
muft look out for fome other reafon to evade the force 
of it. 

I come now to confider mope particularly the practical 
queftion, whether the fharp-pointed or the blunt con- 
ductors are moft proper to be affixed to buildings, -as 

prefer vatives 
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prefervatives from lightning. And here it is necefTary to 
obferve, that buildings may be expofed ro a mukc uf 
lightning in feveral different ways. The lightning 
which, to avoid prolixity, I fhall only fpeak of as pofitive 
eledtricity : the lightning, I fay, may accumulate diredtly 
over the building; or it may be brought towards the 
building by a fmall cloud fetching it in feveral fucceffive 
trips from a large cloud at fome diftance; or a large elec- 
trified cloud may be carried rapidly towards it by the 
wind: a circumftance this by no means rare, there being 
no lefs than four inftances of it upon record in the PhiL 
Tranf. vol. xlix. p. 16. and p. 309. vol. lxi. p. 72. 
and vol. lxi v. p. 351. In the firft of thefe fuppofed 
cafes a fharp-pointed conductor might poflibly drain the 
cloud of its lightning as faft as it began to accumulate, 
and thereby prevent any explofion whatever. In th-o 
fecond, as the cloud, by fuppolition, not being driven in 
one diredtion by the wind, could not move with any re- 
markable velocity, it is reafonable to imagine, that in 
this cafe alfo there might be no exploiion ; and that the 
ele&ricity of the larger cloud might be gradually ex- 
haufted. But if, according to the third fuppofition, a 
cloud of great extent and highly eledhified fliould be 
driven with great velocity in fuch a dire&ion, fo as to 
pafs diredtly over the fharp-pointed conductor, there can 
Vol. LXVJII. 5 I be 
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be no doubt but that fuch a point, from its fuperior rea- 
dinefs to admit electricity, would take the explofion at a 
much greater diftance than a rounded end, and in pro- 
portion to the difference of that ftriking diftance would 
do mifchief inftead of good. 

But perhaps it will be faid, that every ftroke of light- 
ning falling upon a lharp point is previoufly diminifhed 
by that point, and therefore may more eafily be tranf- 
mitted through the condudlor, than when it tails undi- 
minished upon a rounded end. Upon this fuppofition I 
muft obferve, that it not only cdntradidts Mr. Wilson's 
experiments at the Pantheon, but alfo Mr. henly's expe- 
ment already referred to in this paper, where the fire 
flew to a very taper point, and melted the end with a 
ftrong and loud explofion. So alfo the (harp-pointed 
conductors affixed in America to the houfes of Mr. west, 
Mr. raven, and Mr. mayne, do notfeem to have climi- 
nifhed the force of the explofion, if we may judge from 
the violence of its effe&s as related at large in Dr. 
franklin's works. It fhould feem, therefore, that the 
power of diminishing a ftroke, like that of preventing 
it, is only contingent, and depends, as we faid before, 
upon the degree of velocity with which the lightning 
moves. 

The 
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The fum of the whole is, that condu&ors, terminated 
by fharp points, are fometimes advantageous, and at 
other times prejudicial. Now as the purpofe for which 
conductors are fixed upon buildings is, not to proteCfc 
them from one particular fort of clouds only, but, if pof- 
fible, from all, it cannot furely be advifeable to ufe that 
kind of conductors, which if they diminifh danger orx 
one hand, will increafe it on the other* It is the duty of 
a pilot to keep out of the way of rocks; but it is alfo in- 
cumbent upon him, in avoiding the rock, not to take fa 
large a compafs as- to ran his fhip upon a qariekfand. 

When I fay that fharp-pointed conductors may ia 
fome cafes diminifh danger, I fpeak of them, perhaps* 
rather too favourably : for their power of ftealing away 
the eleCtric fluid being confined to cafes where the accu- 
mulation is fmall, it follows, that they only operate where 
their operation is not wanted. The cafes againft which 
we wifh principally to provide, are the explofions of ex- 
tenfive and highly electrified clouds ; and here we have 
feen, that blunted ends, as aCting to a much fmaller dis- 
tance, are entitled to the preference. 

If it be admitted, that fharp-pointed conductors are 
attended with any, the ftighteft degree of danger, how 
much muft that danger be augmented by carrying them 

5 I 2 
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high up into the air, by fixing them upon every angle of 
a building, and making them projedt in every direction? 
Ought this to be advifed while there is ftill a doubt of 
the poffibility of their doing mifchief? And can the 
committee, therefore, be perfectly juftified for giving 
fuch a decided preference to the ufe of fharp conductors, 
in defiance of numerous experiments, not one of which 
they have attempted to controvert? 

I have now done with the report of the committee, 
and fhall next proceed to enquire whether, as fome gen- 
tlemen apprehend, the termination of conductors is a 
matter of indifference: but this I muft referve for the 
fubjeCt of a future paper. 



APPENDIX. 



I think it neceflary to apprize the reader, that the 
foregoing remarks were drawn up before Mr. nairne's 
paper appeared, and are therefore to be confidered as re- 
lating only to his experiments. 

6 I muft 
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I muft at the fame time obferve, that, in fiating the 
different circumftances in which lightning may be col- 
lected fo as to afFecft a building, I have fuppofed a cafe 
which poflibly may never exift. I have faid, that lightning 
may accumulate diredtly over a building, and admitted, 
that in that cafe the cloud might be drained of it by a 
pointed conductor. Now we have no evidence, that the 
accumulation of lightning is confined to a fingle cloud, 
or fmall circumfcribed fpot in the heavens. On the con- 
trary, the numerous explofions, which in moft thunder 
ftorms happen nearly at one and the fame inftant, rather 
lead us to imagine that a great part of the horizon is at 
thofe times full of lightning, and therefore incapable of 
being drained. I would therefore wifli to have my fup- 
pofition underftood as a mere imaginary fuppofition, for 
the fake of rendering the argument more perfpicuous, 
and not as the admiffion of a real fail. 

Laftly, I beg leave to corredt an expreffion I have ufed 
with refpe£t to pointed conductors, that they only ope- 
rate where their operation is not wanted. Now this is 
not accurately true : for if by operating upon a quantity 
of electricity too fmall in itfelf to do mifchief, they pre- 
vent its growing to a great and dangerous quantity, this 
would, as far as it goes, be a very confiderable advantage. 

I ought 
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I ought therefore to have faid only> that pointed con- 
du&ors afford, no prote&ion where the danger i? great 
and imminent, and only obviate that which is diftant and 
problematical ; and that thefe laft are not the cafes, againft, 
which, we principally wifh to provide. 

Maxeh *S, 1779* 




